Cytochrome P-450 of bovine adrenal mitochondria. Ligand binding to two forms resolved by EPR spectroscopy.
The binding of cholest-5-ene-3beta,20alpha-diol (20alpha-hydroxycholesterol), 11-deoxycorticosterone, and aminoglutethimide to cytochrome P-450 in bovine adrenal mitochondria was measured by changes in optical spectra at room temperature and by EPR spectra at 14 K. The two methods provided nearly identical quantitation of these interactions with cytochrome P-450. Two distinct high spin forms of cytochrome P-450 were revealed by EPR spectra. The predominant high spin species (g = 8.2) was decreased by addition of 20alpha-hydroxycholesterol and elevated pH but was increased by addition of cholesterol. The minor high spin species (g = 8.1) was incrreased by addition of deoxycorticosterone but decreased by low concentrations of metyrapone. The two forms were evidently not in equilibrium and have been assigned to distinct forms of cytochrome P-450 involved in, respectively, cholesterol side chain cleavage (P-450scc) and steroid 11beta hydroxylation (P-450(11)beta). The high spin states are derived from complexes of these P-450 cytochromes with endogenous substrates, which are, respectively, cholesterol and deoxycorticoids. A high to low spin transition was observed when these complexes were turned over by initiating hydroxylation with malate. The contributions of cytochromes P-450(11)beta and P-450scc to the low spin spectrum were also resolved by similar means. At least 20% of P-450scc is in the low spin state while about 90% of P-450(11)beta is low spin in isolated beef adrenal mitochondria. Low spin complexes of cytochrome P-450scc with 20alpha-hydroxycholesterol and 3beta-hydroxypregn-5-ene-20-one (pregnenolone) gave distinct EPR spectra. Aminoglutethimide interacted with the total cytochrome P-450 content of the bovine adrenal mitochondria forming low spin complexes. Both optical and EPR data indicated binding to two forms of cytochrome P-450. These results suggest a detailed correlation between the spin state and absorbance changes seen at room temperature, illustrate that EPR allows the distinction of two principal forms of P-450, and suggest that there is no appreciable change in the spin state of either cytochrome between 14 K and 300 K.